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Abstract 

PURPOSE:To save and reduce the power consumption, to improve the durability and to reduce noise 
by driving a motor to the indispensable minimum not always rotating the driving motor at the time when 
a power source is applied. 

CONSTITUTIONS driver substrate 65 controls the light projecting part and the light receiving part of a 
toner sensor, detects whether toner exists or not, and stores the detection result to a nonvolatile RAM. 
When the power source 66 of a laser printer is turned on, the value of the nonvolatile RAM storing a 
condition before the power source is turned off in the case of using the substrate at the previous time in 
terms of the existence/absence of the toner is read, and whether the condition is a toner-absence 
condition or not before the power source is turned off is decided. Since the existence/absence of the 
toner is not required to be detected if the condition is toner-existent, a main motor 73 is not driven by a 
software, and the control of printing operation is performed after starting the printing operation. When 
the condition is toner- absent in the case of using the substrate at the previous time, the motor 73 is 
driven by the software so as to detect the existence/absence of the toner. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] Image recording equipment characterized by providing the following. The image formation section which 
forms a toner image on a record medium The toner feed zone which supplies a toner to this image formation section A 
toner remains detection means by which the drive of a motor detects the toner residue of the aforementioned toner feed 
zone Motorised control means which perform motorised [ for detecting a toner residue based on the content 
remembered to be a storage means memorize the state before power supply OFF at least about the existence of the 
toner detected by the aforementioned toner remains detection means by the aforementioned storage means immediately 
after power supply ON of equipment, if you have no toner before power supply OFF of use last time ], and do not 
perform motorised [ for detecting a toner residue, if it is with a toner ] 

[Claim 2] The aforementioned toner remains detection means is image recording equipment according to claim 1 
characterized by detecting toner remains by detecting the signal change from the aforementioned photo sensor when 
consisting of a churning means to drive by the motor and to agitate a toner, and a photo sensor arranged so that it might 
face into a toner, and agitating a toner by the aforementioned churning means. 

[Claim 3] The aforementioned motor is image recording equipment according to claim 1 or 2 characterized by being 
the motor which drives each part in order to carry out image formation by the aforementioned image formation section. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to image recording equipments, such as a LASER beam printer which 
forms a toner image on a record medium, a copy machine, and facsimile apparatus, and relates to the technology for 
raising reduction and endurance of the power consumption of equipment especially. 
[0002] 

[Description of the Prior Art] Only when performing copy or printing operation until the preheating (warm up) of the 
heating roller built in image recording equipment from a power up is carried out to predetermined temperature in this 
kind of image recording equipment from the former, planning power reduction of equipment and prevention of noise is 
known for rotating the motor for a drive of equipment (refer to JP,57-19428,B). Moreover, there are some which 
detected the residue, agitating the toner in the toner feed zone for toner image formation using this motorised force. 
And in the image recording equipment, when the power supply of equipment is switched on, a toner residue is detected 
because the motor for a drive always rotates. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned image recording equipment, for example, 
a LASER beam printer, since the front face of a photo conductor drum is also deleted at the same time the blade 
prepared near the photo conductor drum in a printer writes a toner with rotation of the motor for a drive, if the motor 
for a drive always rotates to a power up, the fall of the endurance of equipment will be caused and problems, such as 
noise, will also be caused further. Moreover, when the power supply of image recording equipment is switched on and 
it is made not to rotate the motor for a drive, a power up does not understand the existence of the toner in a toner feed 
zone, but toner detection is performed only after starting printing, the existence of a toner is known at the time, and 
there is a problem of generating poor printing. 

[0004] this invention is not made in order to solve the trouble mentioned above, it is made not to necessarily make a 
power up not necessarily rotate the motor for a drive, and by making it make the need and the minimum drive a motor, 
it aims at reduction of power consumption, raises endurance, and aims at offering the image recording equipment 
which can also reduce noise further. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the image recording equipment of 
invention of a claim 1 By the image formation section which forms a toner image on a record medium, the toner feed 
zone which supplies a toner to this image formation section, and the drive of a motor A toner remains detection means 
to detect the toner residue of a toner feed zone, and a storage means to memorize the state before power supply OFF at 
least about the existence of the toner detected by the toner remains detection means, Based on the content memorized 
by the storage means immediately after power supply ON of equipment, it performs motorised [ for detecting a toner 
residue, if you have no toner before power supply OFF of use last time ]. If it is with a toner, it will have the motorised 
control means which do not perform motorised [ for detecting a toner residue ]. 

[0006] Moreover, the image recording equipment of invention of a claim 2 consists of a churning means by which the 
aforementioned toner remains detection means other than the composition of invention of a claim 1 drives by the 
motor, and agitates a toner, and a photo sensor arranged so that it might face into a toner, and toner remains are 
detected by detecting the signal change from the aforementioned photo sensor when agitating a toner by the 
aforementioned churning means. The image recording equipment of invention of a claim 3 is a motor which drives 
each part, in order that the aforementioned motor other than composition may carry out image formation to invention 
of a claim 1 or a claim 2 by the aforementioned image formation section. 
[0007] 
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[Function] According to the image recording equipment of the claim 1 which has the above-mentioned composition, 
the existence of the toner before power supply OFF is memorized at least by the storage means, and just behind power 
supply ON of equipment, based on the content of storage of a storage means, last time, toner remains are detected 
before power supply OFF of use, because a motor will drive automatically if you have no toner. Moreover, last time, 
before power supply OFF of use, if it is with a toner, a motor will not drive and toner remains will not be detected. 
Thus, immediately after power supply ON of equipment, when you have no toner before power supply OFF of use last 
time, and a motor drives, drive operation of a motor is suppressed by the need and the minimum. Moreover, since the 
photo sensor which faces into a toner detects toner remains while agitating a toner by the churning means driven by the 
motor other than an operation of invention of a claim 1 according to the image recording equipment of a claim 2, 
detection of toner remains and churning of a toner can be performed simultaneously. 
[0008] 

[Example] Hereafter, one example which materialized this invention is explained with reference to a drawing. Drawin g 
1 is the outline sectional side elevation of LASER beam printer 1 . In the main part case 2, the photo conductor unit 3, 
the fixing unit 4, the laser-scanner unit 5, etc. are built in, and LASER beam printer 1 is set by the upper surface of the 
main part case 2 free [ attachment and detachment of the feed cassette 6 ]. Moreover, the delivery tray 7 is set to the 
front face of the main part case 2. The photo conductor unit 3 has the photo conductor drum 8 and the imprint roller 9. 
The photo conductor drum 8 is countered and the electrification machine 10 for electrifying the photo conductor drum 
8 is formed. The fixing unit 4 has the heating roller 1 1 and the press roller 12. The laser-scanner unit 5 has the laser 
light-emitting part 13, the lens 14, and the reflecting mirror 15. 

[0009] It is equipped with the cartridge 18 which the photo conductor unit 3 was adjoined, the developer 16 was 
formed, the photo conductor drum 8 was countered at this developer 16, and the developing roller 17 has been 
arranged, and contained the toner 51 . The feed roller 19 and the separation pad 20, the conveyance roller 21, the 
delivery roller 22, etc. are arranged along the conveyance way of the form P taken out from the feed cassette 6. 
Furthermore, in the main part case 2, a power supply unit 23, the control circuit substrate 24, the laser drive circuit 
board 25, etc. are arranged. In addition, the main motor for making the photo conductor drum 8 drive etc. is omitting 
illustration. 

[0010] Print operation by LASER beam printer 1 of the above-mentioned composition is explained. Form P is taken 
out with the feed roller 19 from the feed cassette 6, and is carried in between the photo conductor drum 8 and the 
imprint roller 9 with the conveyance roller 21 . On the other hand, based on the image data transmitted from the non- 
illustrated personal computer, the laser-scanner unit 5 irradiates a laser beam to the photo conductor drum 8, and forms 
a latent image on the photo conductor drum 8. This latent image is developed by the developer 16 and imprinted on 
Form P with the imprint roller 9. The fixing unit 4 is fixed to the picture imprinted on Form P, and Form P is 
discharged by the delivery tray 7 with the delivery roller 22. 

[001 1] Next, the developer 16 in LASER beam printer 1 is explained with reference to drawing 2 . As for the case 31 
of a developer 16, the opening 35 for the churning room 32 and a processing laboratory 33 being separated through a 
bridgewall 34, and making a bridgewall 34 pass a toner 51 (to refer to drawing 3 ) is formed. Near the opening 35, the 
specification-part material 36 which regulates the supply direction of a toner 51 is formed. As shown in drawing 2 , a 
lower half is circular, right-and-left both-sides part 18b of the longitudinal direction of an upper half is a rectangle, 
center-section grade 18a is formed in the shape of a cylinder, and the toner cartridge 18 is carrying out the cartridge 
horizontally long as a whole. The bracket section 37 ( d rawin g 2 shows only one side) of a couple protrudes on the case 
31 of a developer 10, and it is equipped free [ attachment and detachment ] to the support slot 38 formed in this bracket 
section 37. After equipping the bracket section 37 with a toner cartridge 18, a toner cartridge 18 can be prevented from 
separating from a lever 39 from the bracket section 37 by making it rotate in the direction of arrow E. Furthermore, by 
rotating tongue 39b in the direction of arrow E, shutter 18c rotates, 18d of toner discharge mouths is opened wide, and 
the supply of the toner 51 in a toner cartridge 18 in the churning room 32 is attained, in order to agitate the supplied 
toner 51, it becomes the churning room 32 from a moving vane ~ a member 40 is formed the 2nd **** and it becomes 
a processing laboratory 33 from a moving vane - a member 41, and a developing roller 17 and the development sleeve 
42 of the outside are prepared the 1st **** 

[0012] a toner 51 is supplied by the toner cartridge 18 and it is rotating in the direction of arrow A by it - it is run [ the 
2nd **** ] through its toner 51 in the churning room 32 toward opening 35 from a bottom by the member 40 the toner 
51 which passed opening 35, and the magnetic carrier beforehand contained in the processing laboratory 33 are 
rotating in the direction of arrow B — it is agitated by the member 41 the 1st****, and if these go to the inferior 
surface of tongue of the development sleeve 42 from the bottom of a processing laboratory 33, they are raised The 
development sleeve 42 is rotated in the direction of arrow C, the developing roller 17 is rotated in the direction of 
arrow D, and the latent image formed on the photo conductor drum 8 of laser beam irradiation is developed by the 
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toner 51 conveyed by the development sleeve 42. 

[0013] Moreover, in a toner cartridge 18, the agitator 43 as a churning means as shown in drawing 2 - drawin g 4 is 
arranged, the end of the axis of rotation 44 in an agitator 43 is made to project from the unilateral of a toner cartridge 
18, a gear 45 is attached, and the axis of rotation 44 is rotated in the direction of arrow F of drawin g 2 through a drive 
(not shown) under the power of the main motor 73 shown in drawing 5 . the 2nd churning of the right-and-left both 
sides which have the flexibility of a polyester resin film (PET film) etc. in the axis of rotation 44 as shown in drawin g 
4 which attends members 46 and 46 and the 18d of the aforementioned toner discharge mouths the 1st **** and which 
similarly has the flexibility of a polyester resin film etc. « a member 47 — the central angle of the axis of rotation 44 - 
with a degree, a phase is changed about 90 degrees and it arranges 

[0014] Furthermore, the developer residue detecting elements 48a and 48b of the couple of a translucency are projected 
and formed in the sense within a radius, and the toner sensors 49, such as a photo interrupter which consists of 
floodlighting section 49a and light sensing portion 49b, are formed in the right-and-left straight side center-section base 
of a toner cartridge 18 from the outside at the developer residue detecting elements 48a and 48b of the couple. And 
when passing through between the developer residue detecting elements 48a and 48b of a couple to the axis of rotation 
44, When the wiper 52 of the translucency which runs through its toner 51 is formed and a wiper 52 runs through its 
toner 51, Since the light from floodlighting section 49a can be received to light sensing portion 49b, a toner 51 falls 
among the developer residue detecting elements 48a and 48b of a couple after that and a crevice is filled, the 
aforementioned light will be intercepted. Time T becomes this thing for a long time as the time T (ON time of the toner 
sensor 49) after once receiving light by the aforementioned light sensing portion 49b until it stops receiving light again 
is short and a toner residue decreases by this, when there are many residues of the toner 51 in a toner cartridge 18. 
Light will continue being received if a toner 51 becomes a small amount very much. Based on this, the toner residue in 
a toner cartridge 18 is detected from the information on the aforementioned time T when rotating a wiper 52 by 
rotation of the axis of rotation 44. 

[0015] LASER beam printer 1 is mainly concerned with drawing 5 , and it is the block diagram of a control system. 
LASER beam printer 1 consists of fixing unit 4 grades which consist of a heating roller 1 1 established in the photo 
conductor drum 8 which performs image formation with an electrophotography method, the electrification machine 10, 
the process unit 61 which becomes in developer 16 grade, the scanner unit 5 which irradiates the laser beam for image 
formation at the photo conductor drum 8, the unit 62 equipped with the feed cassette 6 which supplies the form P 
which is a record medium, and the picture imprinted on Form P by the picture process unit 61, and a press roller 12. 
[0016] Moreover, LASER beam printer 1 has the main substrate 64 which receives data from the exterior through the 
Centronics interface (I/F) 63 as the control system, and the driver substrate 65 which is connected with this main 
substrate 64 and controls printer 1 each part, and has the low voltage power supply 66 which supplies low voltage to 
printer 1 each part, and the high voltage power supply 67 which supplies the high pressure for an imprint, 
development, and electrification to the picture process unit 61 as an electrical power system. These low voltage power 
supply 66 and a high voltage power supply 67 are formed in the aforementioned power supply unit 23, and the main 
substrate 64 and the driver substrate 65 are formed in the control circuit substrate 24. 

[0017] The driver substrate 65 receives each detecting signal from the feed sensor 68, the temperature detection sensor 
69 of the fixing unit 4, and the delivery sensor 70, and controls each of the aforementioned scanner unit 5, a high 
voltage power supply 67, the resist clutch 71 for feeding, the feed solenoid 72, the main motor 73, and the air-cooling 
fan 74. Moreover, this driver substrate 65 displays the operating state of LASER beam printer 1 in Light Emitting 
Diode while receiving the signal from the various switches SW for being operated by the operator and giving 
directions of operation to a printer 1 . It connects with a power receptacle, the low voltage power supply 66 has the 
interlock function to open a circuit, when main part covering is able to open, and it controls the heater of the heating 
roller 11. The main motor 73 drives each of the feed roller 19 of the feed unit 62, the photo conductor drum 8 of the 
picture process unit 61, and the heating roller 1 1 of the fixing unit 4. The air-cooling fan 74 is for suppressing elevation 
of the temperature in equipment by generation of heat from the fixing unit 4. 

[0018] Moreover, the driver substrate 65 controls floodlighting section 49a and light sensing portion 49b of the toner 
sensor 49, the existence of a toner 51 is detected, and the detection information is memorized by non-illustrated 
nonvolatile RAM. 

[0019] Next, the control action immediately after power supply ON of LASER beam printer 1 constituted in this way is 
explained with reference to the flow chart of drawing 6 . If the power supply of LASER beam printer 1 is turned on, 
the value of the nonvolatile RAM (not shown) the state before the power supply OFF at the time of use was 
remembered to be last time about the existence of a toner 51 will be read (SI), and it will be judged before power 
supply OFF whether it was in the state without a toner (S2). Since it is not necessary to detect toner existence when it 
is in a state with a toner (it is NO at S2), with software, the main motor 73 is not made to drive, but it waits to start 
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printing operation (it is YES at S3), control of printing operation is performed, and it returns to (S4) and the above S3. 
[0020] Moreover, last time, when it is in the state without a toner at the time of use (it is YES at S2), the existence of a 
toner 5 1 is detected by making the main motor 73 drive with software (S5). When a toner cartridge 1 8 is exchanged by 
this use and those without a toner are not detected (it is NO at S6), a toner-less state is canceled (S7) and it progresses 
to S3. On the other hand, when those without a toner are detected (it is YES at S6), those without a toner are displayed 
(S8), and in order to exchange a toner cartridge 18 for a new thing, it waits to perform switching action of covering (it 
is YES at S9), and returns to the above S5. 

[0021] Since the motor for existence detection of a toner is the main motor 73 which drives each part in order to carry 
out image formation by the image formation section, it does not need to form a new motor and can hold down the 
installation cost of a new motor. In addition, this invention is not restricted to the above-mentioned example, various 
deformation may be possible for it, and it may not be restricted to the above-mentioned LASER beam printer, but may 
be image recording equipments, such as a printer of other kinds, a copy, and facsimile. Moreover, the configuration of 
a toner cartridge 18 is not restricted to the above-mentioned example, but various expansions are possible for it. 
[0022] 

[Effect of the Invention] Since toner remains are detected by making a motor drive only when according to the image 
recording equipment applied to invention of a claim 1 as mentioned above the state before power supply OFF is 
memorized at least about the existence of a toner and it is remembered before power supply OFF of use last time just 
behind power supply ON of equipment that he had no toner, the need and the minimum can be made to drive a motor. 
Therefore, reduction of power consumption can be aimed at, the endurance of equipment can be raised, and, moreover, 
noise can also be reduced. Moreover, if it is exchanged in a toner feed zone between power supply OFF or a toner is 
supplied to a toner feed zone when you have no toner before power supply OFF of use last time, it will be judged as 
those with a toner by toner residue detection operation, and will become usable immediately. Since toner remains are 
detected by detecting the signal change from the photo sensor when agitating a toner in addition to the effect of the 
above-mentioned claim 1 according to the image recording equipment concerning invention of a claim 2, toner remains 
are certainly detectable, since detection also of toner remains was enabled by making a motor required in order to carry 
out image formation drive in addition to the effect of the above-mentioned claim 1 according to the image recording 
equipment concerning invention of a claim 3, it is not necessary to form a new motor and cost can be held down 
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^WA;£|^lHli|BLTV^S&2«#mJ- 
4 0ic<fco-c«#^3 2flo^ — 5 nmfrt>fflaU 

3 5»C(^^o-C*»#Ji»f fe^S. HPSP3 5SriijaL^i 

1 i:. ^fe^^3 3rtMx*<J;*;h/-CV^8£tt 40 

4 l{Cj;oTjf#$;ft, r^fcttaife^3 3c9J&^t>?i 
^^.y-^4 2(DTffi^|R]^oTttia±Jf feHSo 5Hfe 
^y-^4 2»4^C*(R]^[ejeb, 5Mfen-7 1 7tt 
^BID^tclel^LTV^, Vx— if if— AJMtfciot 
*36ff K7^8 ±lz.Mf$.£tvtcm&te : m&x 2 

[00 13] *fc, b^-#-by :xi>l 8P^£(*, El 
2~E4^1-<t5*SI##ia:t 3 



b-?" — *- b y 5/-^ 1 8 co— <wa»$>3gffl£*T3Mr 

4 5 SrEltttt, @ 5 I'*— 9 7 3 copier 

#y ^fvMjJJIg^A'A (PET7^M) ^co 
^r«ttSr*i-ifc&W«©*liW|iSMt4 6, 4 6 t, 

Miab-?— rwp 1 8 dictttr, mK<#v=-x^*m 
jji7^/wA^co^ttSr^r-r^^2^a5*t4 7k*m 

fi«4 4©^bMT?9 OMKtftfBSr&fcfc-STBBfl 
[0 0 14] 3g(C hi— *-by 8C0&*«^ 
»^Wg|54 8 a, 48b #!fetWMKg*V, -?r<0-*t<05i 

mmm&mmu 4 8a, 48b tcra^Maaa* bse/tM 4 9 

a t§7t«U4 9 b t^t,W7* h-f V^^^GOb 
fcViJ-4 9*5|a:»tf>^TV^S. ^rbT, EHE«|4 4 
{dfiJu -M<om&#mm&imU4 8 a , 4 8 bcoMfcil 

ig-rstt, 5 1 &mz±tfz>mft&<D7<4'<- 

5 2i>mtft>ivX*$K>, 5 2& hi-— 5 1 SrS 
t±(ffct^. S>t^4 9 a^f><03t«S)fcf|J4 9 b»^ 

s>t-ctx ^co^, b-^-- 5 i &-tt<om&mmm&tii 

g?4 8a, 4 8 b^H^TbTSSreSrSfeSCO-e, iff 

b y yi? 1 8 rtco h-^- 5 1 ©SIS*^v^^-(c(i. Sf( 
Ca3teW4 9 b-e-5.7feSrgtfC^6»S«§:7tb*< 3fe 

s*t?co^mt (b-^-—- tv-y-4 9coon^h) am 

< , b-t—^**S'>^< ^t^o^^KITiSft< 
S^tJCi*. b^— 5 l*SiT</b*«c^tf> 

{dJ:t)!7^^-5 2#|Hie-r3it{C}3tt5t&iEI#raT 
co«^e> b-7"— b y s/i^l S^cob-^-SSSr^ 

m-t-zhvx&Zo 

[0 0 15] m5»4W— 9*7 V lOitLtfflWI 
co^py^S^feS. i/-S'^P^lH;, m-?-^** 

a*^«l 6«t*5/Bt^a=?' b6 1 t, ®MJ& 
m to V— f tf- A Sr^>t#: K 9 A 8 flHW-f 5 * * r 
^yh5i> |S«|yK#:t?fc4ffliffiP Sr#*&r5*&*S* 
•fe:?/ be^^^tuS^-^y b6 2k. PUfe^n-fe^^. 
-5* b6 l{c-Cffl^SP±»c^5ixfcSlfe*S«-rS»P 
Sla-7 1 1 tJ¥i£n-9 1 2a>fefc&£ftASL? h4 

[0 0 16] w-f^S^lli, ^rcoSiJffli^i: 

LT, ^-SB^fe-feVhn^^^. • 4^97^—7, (1/ 
F) 6 3Sr^bTx— *&Stt5i3*'f 4 

^co^^^a«6 4 kmrnztiT"}) i #ajsr*j^-r 

5 K7<f/<XiK6 5 tSr^U, tiStLT, ^iiy^ 
l#a5»c-tSffiSr«*&i-S€JEfB®6 6 M^7*n-fe^ 
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( 4 

5 

ifiSffWS 6 7 \-i.m^MM=-~ ?Y22 1*3 ICfBtt 6>*U * 

10 0 17] K^^SttS 5f4, *&Stt-feV-ih6 8 x S 
««5»h4 ©i&Ktfetitfr Vt6 9 RtW** Vt7 0 

BEmai6 7, feswoi"^ h^9yf7i, iSiKyv 

y-T K7 2, *<i-y*—9 7 3, M^7rV7 4© 
#*§rfMliP1-3o iom/<MS6 5H:, SfcfP 

^{cioT^StVT'y > 9 1 ^ibf^lg^Sr-^^Sfcit) 

^T'yv^lCDibf^liSrLED^T^-t-S. teffiB 

fc. JjJf^av-5 1 l<£>fc-*£$!MSp-f-5„ Hi"*— 9 
7 3(4, S&^-y b 6 2 0*&*Sp — 9 1 9, PUfe^n 
-fe^a.^ y h 6 1 <Z>&##: 2£tf5£«^= v h 
4©*PfKa-7l 1 £^»rr5. S?&7rV7 4 

«i £ 5 fc«xo h <nx$> 5. 

[0 0 18] tt. 512* h?— 

4 9cD}ft7fcg&4 9 a&Vg3tSP4 9 b SrfH#PLT, 

[0 0 19] i<oi 5 Hfcu-lf;/y >- 

/8 W<0^«;iS|ati $ frfc^FJW&ttR AM 

(E^-fr-T) <DfllM*fflL (SI) s ®®^ttl-h 

■J— «L<o^lgT?&o;fca^;&>a^Jj££*-u5 (S2) . 
b-t— *»?<0^figT?fc-5fctt (S2-CNO) , b^— 

^-fy*-^ 7 3 3>3nWfrPPIift£Jt* 
C»Sr#o-C (S3-CYES) , PP^Kif^O^^ff fc^ 
(S4) , fflfES 3KM5. 

[0020] ate mm&mmzb-r— j»b©^«n?*> 

ofcfct (S2t?YES) , y7h^i7tiot^'f 
>^r— * 7 3SrlB»$*Sr tt?, ht-5 10W 

*fc*p£;ft5 (S5) . 4-@«>teffl£-et^-7— *-bV 

(S6-CNO) , b-r-mv^mim^tix (s 
7) % ssfciitfc hi— *sb#&£ti£*wti:# 

(S6-CYES) . h^— «L^*$tV (S8) , h 
-7— h !> yS? 1 8 Srif UVN^co^tfe-t-Sfcfe^* 
^-OHHt&^fT*?tv^<OSr#<5T (S9t?YE 
S) » MIHS5(CM5» 

[00 2 1] h^-^M&WcDfcfcCD^-im, Hifc 



#fFS3 1 9 8 8 0 6-f- 
) (P 3 1 9 8 8 0 6) 

tt^^y^^, =»f-> 7r^->? y *^ob#bb» 

[0 0 2 2] 

lE$H£lfi{-4;h,l4\ b->--e>mm\zo\,^X'J>ti:< t hM 
m*-7tft<z>Vti&*fZ&VX*$%, $iW.<09M*>fc'& 

mmmm^JQ. hi— ^ k*mz*t. m.*,\zfem*im 

±W.m^tmi<0^)M^M^X, ht-Sr«#LfcttO 
X^ls-9-frt><Dm-%-mt&&itiii-ZZi:iz£^X, h 

-r-m , g&&tti-rz><ox, h-f— mm^mm^m-i-^ 
±Ew*« i (D$bmz-fiaz.x. wsmm-**-*) 

[Eis^fe^'Siaw] 

[Hi] v- u*7*y ^?<ommwmmmx*>?> 0 
[0 2] v-f'^y ^^rtoa^w-h-^-- *-hy 

[ni3 ] h-^— h y ^^©ffij^fsn-cfc^o 

[04] TitT— ^SrSH-i£ft!0-C£>5. 

[0 5] y'T'y ^i?(D^t U*W*O^B?^B 

[06 ] mai^-vKmt-fcttST'y >^©ffiij^©^a 

[fft©RI!] 
1 w-f/!)^ 
1 8 h-? — iJ—hV yV> 
4 3 7^7-^ 

4 9 b1-~ 

5 1 h-r- 

7 3 ^ 
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Wff % 3 1 9 8 8 06f 
(5) (P 319880 6) 
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( 6 ) 



;3 1 9 8 8 0 6f 
(P 3 1 9 8 8 0 6) 
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#fF»3 1 9 88 0 6t 
( 7 ) (P3 1 9 8 80 6) 



[1216] 




<58)P*Lfc#IHlnt.CL 7 , DB«) 
G03G 15/00 
G03G 15/08 - 15/095 
G03G 21/00 - 21/04 
G03G 21/14 
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